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Background: The importance of hand hygiene compliance in preventing hospital acquired 
infections is well known. Yet national averages for compliance rates with hand hygiene among 
healthcare workers remains unsatisfactory. Noncompliance with hand hygiene practices can 
contribute to increased patient mortality, prolonged length of hospitalization, increase healthcare 
costs and decreased reimbursement for hospitals from the Centers for Medicare and Medicaid. 
Project Aim: The purpose of this quality improvement project was to explore the nurses’ 
perceptions of the effectiveness of the electronic Go-Jo monitoring system on hand hygiene 
compliance and hospital acquired infections. Methods: This was a performance improvement 
project using an electronic questionnaire. Results: Participants (n=351) completed a 10-item, 
Likert scale electronic questionnaire. Most participants (85%) strongly agreed and an additional 
13.39% agreed that healthcare acquired infections were preventable by hand hygiene practices.  
Of the participants, 78.3% strongly agreed that that proper hand hygiene has a positive impact on 
patient outcomes. About one-third (31.05%) of participants strongly agreed that Go-Jo positively 
impacted personal hand hygiene compliance. Conclusions: Participants were knowledgeable 
about the importance of hand hygiene compliance and the positive correlation between proper 
hand hygiene and infections. Access to a waterless hand sanitizer can increase compliance with 
hand hygiene policies. 
  
 Keywords: hospital acquired infections, hand hygiene, Go-Jo, quality improvement 
 
 





The Problem  
Hand hygiene is widely recognized as the most modifiable variable for the prevention of 
hospital acquired infections (HAIs). Hospital acquired infections, also known as nosocomial 
infections, occur when a patient, who at the time of a healthcare encounter, does not have an 
infection, and develops an infection directly attributable to the encounter (World Health 
Organization [WHO], 2009).  HAIs result from interaction between microorganisms and the 
patients.  Hands of healthcare providers are the main pathway of microorganism transmission to 
susceptible patients. The best opportunity to prevent a HAI is hand hygiene, which disrupts 
microorganism transmission. Therefore, hand hygiene before and after patient contact is perhaps 
the most important measure to avoid the transmission of harmful microorganisms and ultimately 
reduce the likelihood of HAIs. Despite the plethora of well-known benefits of proper hand 
hygiene, compliance rates with hand hygiene practices within most U.S. hospitals range between 
20%-40% (Schneider, 2009). 
HAIs affect hundreds of millions of patients worldwide every year. HAIs lead to serious 
illnesses, prolonged hospital length of stay, additional expenses, and even death (WHO, 2009).  
An estimated 2.5 million HAIs are associated with 90,000 preventable deaths of patients with 
financial costs exceeding $4.5 billion (Fox, 2015).  
 Hand hygiene compliance programs must be robust. A robust compliance program 
includes, constant monitoring of hand hygiene practices, accurate measurement with valid 
indicators, and effective use of data collection.   One new technology to aid in having a valid 
indicator and measuring compliance is the Go-Jo system.  The Go-Jo system affords hospitals 
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the opportunity for a data-driven approach to assist in quality improvement initiatives related to 
hand hygiene compliance.  
 The Go-Jo electronic monitoring system combines a waterless approach for hand 
cleaning and Wi-Fi technology.  The system’s technology senses and counts” each time an 
individual enters and exits a patient room. The Go-Jo system measures the number of times the 
dispenser is utilized. The Go-Jo system stores utilization data that become the basis for daily 
hand hygiene compliance reports.  These compliance reports are a technology-assisted approach 
to monitoring provider adherence with hand hygiene practices. The smart technology of the Go-
Jo system provides each patient care area with a daily dashboard of goal achievement.  Each 
patient care area can establish a goal for that area.  A red signal indicates the patient care area 
achieved a compliance below the target, indicating goal not met.  A green signal indicates that 
healthcare providers did meet the compliance goal. 
 Project Clinical Practice Problem 
The World Health Organization (WHO) has a global campaign, known as “Clean Hands 
Saves Lives”.  This campaign includes objectives to improve the compliance of hand hygiene 
practices among healthcare workers. Handwashing remains the cornerstone of in reducing HAIs 
(Centers for Disease Control, 2010). Despite these efforts, hand hygiene performance among 
healthcare workers has been reported as low as 38% (Soon, 2019).  The lack of adherence to 
hand hygiene practices has proven to be a complex problem to solve, beginning with the 
difficulty of collecting accurate data. To date, the reference standard for compliance has been 
direct observation. This standard contains three main flaws. First, direct observation occurs with 
only a small percentage of total hand hygiene opportunities. A second limitation is the lack of an 
objective measure to evaluate the efficacy of the actual hand hygiene method. Third, the 
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Hawthorne Effect is associated with direct observation whereby subjects alter their behavior due 
to the awareness of being watched. The Go-Jo system aligns with the WHO objectives and 
overcomes the shortcomings of direct observation.  This approach is data-driven and provides an 
unbiased approach to quality performance improvement.  
Project Description 
Project Purpose   
The purpose of this Doctor of Nursing Practice (DNP) performance improvement project 
was to explore the nurses’ perception of the effectiveness of the electronic Go-Jo monitoring 
system on hand hygiene compliance and HAI infections. 
Setting   
A large urban academic medical center hospital located in Central New Jersey with more 
than 600 beds was the setting for this project. The academic medical center houses a level one 
trauma center and offers specialized care for cardiovascular patients, cancer care, pediatrics, 
neurosciences, and women’s health. The facility is an ANCC Magnet ® designated facility. 
Design  
This project was a performance improvement (PI) project utilizing an electronic survey.  
The electronic survey contained 10-questions, which were scored on a 5-point Likert scale. The 
survey was distributed by email to more than 1,200 professional nurses.  Participants had two 
weeks to complete the survey.  Nearly 30% of the participants (n=351) completed the 
questionnaire.  
Project Significance to Nursing and Healthcare  
 Improving patient safety and reducing HAIs is one of the primary goals of the World 
Health Organization’s World Alliance for Patient Safety (Erasmus, et. al., 2010). Go-Jo, an 
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electronic hand hygiene compliance surveillance system may be a practical method for routinely 
monitoring hand hygiene compliance in healthcare providers. Routine monitoring of hand 
hygiene compliance is the first step in improving compliance (Erasmus, et al. 2010). The purpose 
of this project was to evaluate the nurses’ perception of the effectiveness of the electronic Go-Jo 
monitoring system on hand hygiene compliance and HAIs. Nurses play a key role in preventing 
HAIs. Nurses have an obligation to keep patients safe and free of infection. Understanding the 
link between the nurses’ perception of the effectiveness of the electronic Go-Jo monitoring 
system and hand hygiene compliance and HAIs is an important approach to reducing the burden. 
Literature Review 
The literature search for this quality improvement project encompassed current articles 
related to hand hygiene compliance by healthcare providers, electronic hand hygiene surveillance 
devices and hospital acquired infections. The databases searched included the Cumulative Index 
of Nursing and Allied Health Literature (CINAHL), Cochrane Database of Systematic Reviews, 
Medline, OVID and PubMed. Search terms included: hand hygiene, hospital acquired infections, 
electronic monitoring systems and nurses’ perceptions of hand hygiene compliance. 
Scope of the Problem 
Hand hygiene compliance is a universal problem.  A systematic review of 96 research 
studies on hand hygiene compliance in hospitals concluded hand hygiene noncompliance was a 
universal problem.  Addressing the problem would require standardized measures for monitoring 
for compliance. Important findings of the review were that overall compliance rates were 30%-
40%.  Low rates of compliance were noted among physicians (32%) and registered nurses 
(32%). Higher compliance rates were reported with the introduction of alcohol-based hand gel, 
accessibility of supplies and performance feedback (Erasmus, et. al., 2010).  
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Health care-associated infections (HAIs) affect hundreds of millions of patients 
worldwide every year. HAI Infections lead to serious illnesses, prolonged hospital length of stay, 
additional expenses, and even death (Lynch, 2020; Pong, 2019; WHO, 2009).  An estimated 2.5 
million HAIs are associated with 90,000 preventable deaths of patients with financial costs 
exceeding $4.5 billion (Fox, 2015). Hands are the main pathway of germ transmission by 
healthcare providers.  Hand hygiene is widely recognized as the most modifiable variable for the 
prevention of HAIs. Hand hygiene compliance is therefore the most important measure to avoid 
the transmission of harmful germs and prevention of HAIs. Despite the known benefits of proper 
hand hygiene, the hand hygiene rates at most U.S. hospitals range between 20%-40%. 
(Schneider, 2009).  
An estimated 2.5 million HAIs occur annually in the U.S. with nearly 90,000 resulting in 
a preventable death. The Centers for Disease Control (CDC) estimate that 1 in 25 hospitalized 
patients acquire a HAI annually. Hospital acquired infections account for nearly 1 million HAIs 
each year and an estimated cost of $33 billion dollars of potentially preventable healthcare costs 
annually (CDC, 2016).  Healthcare workers (HCWs) effective hand hygiene practices are 
paramount in preventing HAIs. Numerous factors and beliefs surround the noncompliance of 
HCW and patients not washing their hands (Fox, et al, 2015; Huis, et al, 2013; WHO 2009).   
Proper hand hygiene compliance is critical to decreasing hospital acquired infections and 
decreasing patient mortality. Poor hand hygiene is associated with prolonged hospitalizations and 
reduced monetary reimbursement for hospitals under the Patient Protection and Affordable Care 
(Hong, et al. 2015).  Proper hand hygiene practices are knowledge-based.  
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Evidence Supporting the Problem 
Karaoglu and Akin (2018) performed a non-randomized, quasi-experimental quality 
improvement project conducted with 63 nurses working in oncology units, surgical intensive 
care unit and transplant units at a hospital in Istanbul. This quality improvement project’s aim 
was to evaluate the effectiveness of hand washing training on increasing a nurses’ knowledge 
and compliance regarding hand hygiene. The quality improvement project’s population was 
administered a pre-test prior to hand hygiene education and a post-test after hand hygiene 
education. The Hand Hygiene Knowledge Form was used and total scores after hand hygiene 
training were statistically higher after training (p  <  .001). While observed hand hygiene 
compliance increased after hand washing training from 2.3% to 42%, the hand hygiene rates 
remain low and demonstrated a need for continued improvement. While this quality 
improvement project reveals a positive effect of education on hand hygiene compliance, there is 
opportunity of reaching a goal of 100% compliance with hand washing among healthcare 
providers. 
 Sadule-Rios and Aguilera (2017) conducted an exploratory, descriptive survey design to 
examine critical care nurses’ perceptions of hand hygiene compliance in a large ANCC Magnet® 
designated facility. A small sample size of 47 critical care nurses were asked two questions:  
1. What are nurses’ perceptions of the reasons for persistent low rating in hand hygiene 
compliance in the critical care unit? 2. What are nurses’ suggestions to improve hand hygiene 
compliance in the critical care unit.  The participants identified high workload, staffing patterns, 
and time management as reasons for not performing hand hygiene.  The participants 
recommended placing hand sanitizer stations at point-of-care to increase utilization. The authors’ 
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conclusions emphasized the importance of engaging the front-line staff to understand the barriers 
and opportunities for enhancements related to hand hygiene compliance. 
Potential Solutions to the Problem 
The Joint Commission recommends direct observation as one method to assess hand 
hygiene compliance. Direct observation can be time consuming and be subject to observer bias. 
Direct observation of hand hygiene may also be impacted by the Hawthorne effect, whereby 
people improve compliance because they know they are being observed (Koh & Sebelius, 2010).  
Al-Tawfiq, et al. (2018) describes the implementation of the Joint Commission’s web-
based solutions tool, known as targeted solutions tool or TST, in improving hand hygiene 
compliance. The TST is a 5-stage strategy tool used to identify root causes of non-compliance 
with hand hygiene in the hospital setting. The TST program provides accurate measurement of 
hand hygiene compliance by training observers in hand hygiene compliance and specific 
solutions to identified barriers of hand hygiene compliance by healthcare providers. Improved 
hand hygiene is significantly correlated with reduced hospital acquired infections. 
Electronic monitoring of hand hygiene compliance such as the Go-Jo system is an 
alternative to direct observation surveillance and eliminates bias. The Go-Jo system works on 
Wi-Fi technology and senses and counts each time an individual enters and exits a patient room 
and measures the number of times the water-less soap dispenser is utilized.  The Go-Jo system 
providing actionable data. 
Theoretical Framework 
Theory of Planned Behavior 
 The Theory of Planned Behavior (TPB) was the theoretical framework guiding this 
quality improvement project (Figure 1). Icek Ajzen, a faculty member in the Department of 
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Psychology at the University of Massachusetts, Amherst, first proposed the TPB in 1985. 
Ajzen's, TPB was an extension of the Theory of Reasoned Action which he proposed in the early 
1980s with Martin Fishbein (Ajzen, 1991).  TPB simply states that if an individual believes a 
suggested behavior is positive, referred to as attitude; and they believe that people important to 
them want them to perform this behavior, referred to as subjective norm; then there is a greater 
motivation, referred to as intention, by the individual to demonstrate the behavior.  Ajzen added 
an element in the TPB, referred to as perceived behavioral control meaning a person is more 
likely to act when they are confident that they will be successful. The final component is referred 
to as outcome expectancy which describes the person’s belief that the behavior will lead to a 
certain outcome. (Ajzen, 1991). This additional concept of perceived behavioral control, which is 
a key differentiator of TPB from the Theory of Reasoned Behavior, can explain the differences 
between how a person intends to behave, and how they actually behave.  Azjen offers the 
following explanation:  “True to its’ goal of explaining human behavior, not merely predicting it, 
the theory of planned behavior deals with the antecedents of attitudes, subjective norms, and 
perceived behavioral control, antecedents which in the final analysis determine intentions and 
actions.  As the most basic level of explanation, the theory postulates that behavior is a function 
of salient information, or beliefs, relevant to the behavior.  People can hold a great many beliefs 
about any given behavior, but they can attend to only a relatively small number at any given 
moment” (Ajzen, p. 189) 
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Figure 1.  
Theory of planned behavior  
 
Source: Ajzen (1991) 
TPB has been applied in several studies to explain HCW adherence with hand hygiene. 
(Jenner, 2002; McLaughlin, 2012; O'Boyle, 2001; Piras, 2018).  The TPB is the most widely 
applied model in which attitudes, subjective norms, perceived behavioral control combine to 
predict a given behavior. Application of TPB's basic concepts to healthcare workers’ compliance 
with adequate hand hygiene performance in this quality improvement project will follow this 
outline: 
1. Attitude: HCWs believe that compliance with adequate hand hygiene is important 
2. Subjective Normal:  HCWs believe that people important to them want them to be 
compliant with adequate HH; their patients, managers, and peers  
3. Perceived Behavioral Control: HCWs believe that they can succeed when they have 
reminders and supplies when and where they need them to be compliant with 
adequate hand hygiene 
NURSES’ PERCEPTION OF GO-JO AND HAND HYGIENE     
 
19 
4. Intention: HCWs motivation and behavior match, creating a high probability that the 
HCW will perform adequate hand hygiene 
 
      Conversely, at each point of this model a lack of interest or low prioritization of hand 
hygiene compliance by leadership would create a situation where there would be dissonance 
between healthcare workers attitude and intention and perceived behavioral control. 
Understanding HCW’s behaviors and beliefs related to hand hygiene compliance is paramount to 
optimizing the opportunity for success.   
Methodology 
Approval Process 
The project proposal process began during a Quality and Safety Committee meeting 
which included nursing leadership, the Chief Nursing Officer, Assistant Vice Presidents of 
Nursing and Nurse Educators. The project was deemed exempt by University’s Institutional 
Review Board (IRB). Additionally, the academic medical center’s IRB gave approval. The 
quality improvement project proposal was presented at the Research Utilization Committee 
(RUG) meeting. This author complied with the Health Insurance Portability and Accountability 
Act (HIPPA) by not collecting protected health information. The electronic survey was 
anonymous with no identifiable markers of participants’ names, age or location of practice or 
other identifiable information. All participation was voluntarily.   
Project Risks 
A Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis was completed.  
Strengths 
The strengths of the project include: 
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1.  Large pool of registered nurses to survey 
2.  A diverse specialty of registered nurses’ workplaces 
3. Anonymity of responses 
4.  Easy accessibility to the nurses through email. 
5.  Hand hygiene is well recognized for prevention of HAIs 
Weaknesses 
A few weaknesses were identified. 
1. Survey responses are typically less than 30% 
2. Some email accounts had full mailboxes, prohibiting delivery of the survey 
3. A lack of “what’s in for me” attitude 
4. An absence of buy in from administrators/staff/unit leaders 
Opportunities 
 Internal opportunities were identified as the potential to increase hand hygiene 
compliance. 
Threats 
 A threat to the present quality improvement project is loss of confidentiality (which is 
mitigated in the survey design).  A threat of financial loss is possible if a medical center does not 
prevent HAIs. A threat to institutional reputation is always present in improvement studies. 
Institutions are now publicly reporting performance measures and patient outcomes through 
systems such as Hospital Compare, Leap Frog, and more. 
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Risk and Benefit Analysis 
Risks  
 All projects carry an element of risk.  The investigator is charged with mitigating the 
element of risk in the quality improvement project design and implementation.  In the present 
quality improvement project the investigator designed the survey to be anonymous.  Participants 
voluntarily answered the questions without fear of retribution.  No individual participant 
behavior was directly monitored, offering an additional layer of confidentiality.   
Project Benefits  
Hand hygiene practices is recognized as a primary determinant of the incidence of HAIs. 
The ability to understand nurses’ beliefs, attitudes, and perceptions influence healthcare workers 
adherence to hand hygiene behaviors (Sax, et al., 2007). Project benefits included an 
understanding of nurses’ perceptions an electronic hand hygiene monitoring system and the 
correlation with HAIs. Improving compliance with hand hygiene practices should enhance 
patient safety practices, which is ultimately the long-term benefit of this project.  
Analysis 
The actual or potential benefits of the improvement project outweigh the known risks.  
The project was therefore implemented.   
Project Timeline 
A senior vice president for organizational effectiveness was a project mentor.  This 
person held informal power through the position held.  Beginning in the Fall 2019, the Quality 
Improvement project commenced (Appendix A). In the Spring of 2020, the project proposal was 
completed and reviewed by The DNP Program director. During the Summer 2020, the electronic 
survey was developed and deployed. Participants’ responses were analyzed. 




Project costs were calculated and determined to be zero. Resources included access to 
electronic questionnaire creation.  Participants did not receive compensation for completing the 
questionnaire.  The survey was distributed through hospital electronic email, which did not incur 
additional expenses.  
Project Phases 
Phase I-Needs Assessment 
The hospital harm index was used to identify opportunities related to improving hospital 
acquired infections. The goal for the institution is zero harm. Since 2018, the organization has 
been on a journey to be a High Reliability Organization (HRO). A HRO organization strives to 
avoid errors in an environment where there is high risk and opportunity.  HRO organizations are 
constantly aware of how processes and systems affect the organization. Characteristics of a HRO 
organization include transparency and a preoccupation with failure (Oster & Deakins, 2017). 
Phase II-Stakeholder Support 
Stakeholder support and connection occurred early with nursing leadership which 
included the Chief Nursing Officer, Assistant Vice President of Nursing Research and 
Innovation and the Vice President of Quality and Organizational Effectiveness. Registered 
nurses, nursing leadership and mentor were important project stakeholders. Working in a large 
academic teaching hospital, the facility served as an indirect stakeholder by affording the 
opportunity to complete the project. 
Phase III-Implementation 
To achieve the projects objectives, the primary objective was to evaluate the registered 
nurses’ perceptions of the effectiveness of the Go-Jo monitoring system on hand hygiene 
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compliance and hospital acquired infections. Survey questions were created to access the 
registered nurses’ perception of hand hygiene compliance. An electronic questionnaire was 
distributed to approximately 1,200 registered nurses at the institution with a response rate of 
29.25% [n=351] (Appendix B). 
Phase IV-Ongoing Implementation Process 
Following implementation of the questionnaire, the project coordinator made daily 
rounds on the inpatient units to identify opportunities in real-time for increased compliance. 
Daily automated Go-Jo reports were distributed to all inpatient nursing directors via email. 
Incidence of HAIs were collated and distributed to all nursing leadership.  
 Figure 2 
 HAIs Hospital PI data 
 
Source: Project facility 
Phase V- Evaluation Process and Project Results 
The results from the questionnaire investigated the nurses’ perceptions of the 
effectiveness of the electronic monitoring of hand hygiene compliance on HAIs. The results 
demonstrated that registered nurses had a high level of knowledge regarding HAIs and the 
impact of hand hygiene compliance. The survey data are presented in Appendix C. 





The primary purpose of the quality improvement project was to investigate the nurses’ 
perception of the effectiveness of Go-Jo on hand hygiene compliance and hospital acquired 
infections. The results showed a high level of knowledge regarding the role of hand hygiene 
compliance in association with preventing HAIs. Min (2013), reported performance feedback as 
effective in improving compliance. Surprisingly, the participants did not report the electronic 
hand hygiene monitoring system as positively impacted compliance. Only 31% of the 
participants strongly agreed Go-Jo had a positive impact.  
Knowledge of the benefits of proper hand hygiene may not necessarily translate to a 
higher level of compliance as evidenced by Go-Jo reports. As reported by Tan and Olivo (2015) 
healthcare professionals have a high level of awareness about healthcare related infections and 
the importance of proper hand hygiene practice but state knowledge does not translate into 
compliance. Variables identified by Tan and Olivo (2015) to improve hand hygiene compliance 
were manager support, display of hand hygiene posters and positive role modeling. 
A Magnet organization demands excellent patient care and exemplary outcomes. Nurse 
leaders and administrators must promote the use of best practices to improve nursing quality and 
implement changes in nursing practice.  Nurse leaders can use the results of this quality 
improvement project to examine opportunities to improve safety and quality of care rendered to 
patients. 
Limitations 
Limitations in the quality improvement project included a small sample response relative 
to the available 1200 registered nurses employed. Since responses to the questionnaire were 
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anonymous, there was no way to determine if the responses differed between the age of the 
nurse, longevity in the profession, or the specialty of the nurse (intensive care versus. 
medical/surgical).  
Sustainability and Recommendations 
Sustainability of hand hygiene compliance reporting by the electronic monitoring Go-Jo 
remains an institutional initiative. Hand hygiene compliance metrics is a performance evaluation 
goal for every inpatient unit. Nursing leadership strategies play an integral role in aligning 
healthcare providers, particularly nurses to drive new processes. Continuing the journey as a 
High Reliability Organization includes improving hand hygiene compliance to minimize patient 
harm.  
To aid in sustainability, nursing leadership should continue to actively monitor the 
performance improvement indicator and collect monthly data. Standard data quality 
measurements, such as control charts, should guide the leadership’s team decision-making. 
Maintaining transparency of findings with hospital staff would be highly encouraged.  
Recommendations for future work include investigating the barriers to hand hygiene 
compliance. Since 98% of participant’s responded access to waterless hand sanitizers, 
researchers need to investigate other barriers to non-compliance.  Future studies should collect 
the demographic information of the participant, including clinical unit.  Having detailed 
information would allow for additional comparative data.  
Conclusion 
 Nursing leaders are the central component for driving alignment and implementing 
change. Nurse leaders and administrators must promote the use of best practices to improve 
nursing quality, improve patient outcomes and minimize harm. Research concludes that 
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improving hand hygiene compliance among healthcare workers is the most effective way to 
decrease HAIs. Despite the overwhelming evidence and guidelines from global health 
organizations, compliance to hand hygiene practice falls short of the desired targets.  
Strengthening professional practice and improving patient outcomes is a journey towards 
excellence in nursing. The American Nurses Credentialing Center describes a Magnet® 
organization as one which identifies excellence in the care delivered to patients and families; 
delivery of high-quality nursing care (Drenkard, 2010). 
Research identifies five areas of focus to increase hand hygiene compliance: 1. Improve 
awareness through education and feedback 2. Facility design 3. Unit protocols, procedures and 
policies 4. Institution wide programs 5. Multimodal interventions (Pong, Holliday & Fernie, 
2019). The Theory of Planned Behavior and the concepts to healthcare workers hand hygiene 
compliance is rudimentary to practice improvements. Future quality improvement projects 
related to the nurse’s perceptions of the effectiveness of the electronic Go-Jo monitoring system 
on hand hygiene compliance and HAI’s should include the demographics, age and specialty of 
the registered nurse. The most significant contribution of nursing to patient safety and quality is 
the ability to coordinate and integrate quality outcomes. 
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